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Surfactant proteins are of major importance for the stabi-
lity and flexibility of lipid systems like the lung surfactant
or the tear film. They can support the adsorption of
phospholipids into a layer or specifically influence the
surface tension of a lipid surface [1]. To fulfil these func-
tions, they are described to be highly posttranslationally
modified. Furthermore, immunological functions were
described for some of the already known surfactant pro-
teins SP-A, SP-B, SP-C and SP-D [2]. For that reason,
they are of great interest in the investigation of diseases
like the “acute respiratory distress syndrome” (ARDS) or
the “dry eye syndrome” (DES). Recently sequences of two
putative surfactant proteins, called SP-G and SP-H, were
identified. To get insights into the function of SP-G and
SP-H, protein structure models were generated, including
predictions for posttranslational modifications. These
models successfully guided the design of antibodies for
the localization of SP-G and SP-H in different human tis-
sues, including lung and ocular system. Both protein
models were transferred into a lung surfactant model sys-
tem consisting of a dipalmitoyl¬phosphatidyl¬choline
monolayer. MD simulations over 50 ns were performed
with GROMACS starting from different orientations of
the protein models. During these simulations, it was pos-
sible to track the accumulation of the proteins to the
lipid layer and observe the interactions between protein
surface and lipid head groups on an atomic scale. The
results show that SP-G and SP-H indeed are capable of
surface-regulatory properties. Furthermore, it is evident
that the interaction between proteins and lipid systems is
highly dependent on the present posttranslational modifi-
cations. In combination with further experimental work,
these simulations can help to determine the functions of
SP-G and SP-H in vivo and may support the development
of new therapies for ARDS and DES.
Author details
1Department of Bioorganic Chemistry, Leibniz Institute of Plant Biochemistry,
Weinberg 3, 06120 Halle, Germany. 2Department of Anatomy II, University of
Erlangen-Nuremberg, Universitätsstr. 19, 91054 Erlangen, Germany.
Published: 22 March 2013
References
1. Bräuer L, Paulsen FP: Tear Film and Ocular Surface Surfactants. J Epithel
Biol Pharmacol 2008, 1:62-67.
2. Crouch E, Wright JR: Surfactant proteins A and D and pulmonary host
defense. Annu Rev Physiol 2001, 63:521-554.
doi:10.1186/1758-2946-5-S1-O2
Cite this article as: Rausch et al.: Protein modeling and molecular
dynamic studies of two new surfactant proteins. Journal of
Cheminformatics 2013 5(Suppl 1):O2.
Open access provides opportunities to our 
colleagues in other parts of the globe, by allowing 
anyone to view the content free of charge.
Publish with ChemistryCentral and every
scientist can read your work free of charge
W. Jeffery Hurst, The Hershey Company.
available free of charge to the entire scientific community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours     you keep the copyright
Submit your manuscript here:
http://www.chemistrycentral.com/manuscript/
* Correspondence: wbrandt@ipb-halle.de
1Department of Bioorganic Chemistry, Leibniz Institute of Plant Biochemistry,
Weinberg 3, 06120 Halle, Germany
Full list of author information is available at the end of the article
Rausch et al. Journal of Cheminformatics 2013, 5(Suppl 1):O2
http://www.jcheminf.com/content/5/S1/O2
© 2013 Rausch et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
